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r^^ of linguistic atructura in a laferantial 
0OB9Uaication task va^^jcafiinad by comparing ancoding and decoding 
[arformanca of 80 £iva- and sa?an«yaar*old children from Japan and 
the Q&itad Sta*^es# fha llnguii^t etru^ vts 
tha slffultanaouii ancoding and attributaa o& si^a^ color/ 
pattarnf and fhape, Jin lngli|h such coord^inati can ba aocoapllsbed 
through pranoaiinal adjaeti^a orde^ rulei**«'a little brown, spptted 
dog«** Japanas;!^ is a mora agglutioativa language in vhich tha ordering 
of thasa attvitutas is gulta flMibla*) Subjects vera preselected oh 
th^ basis of a short tarn mamort tasic* In addition to the 
coanonication task, they vara givan a perceptual natching test to 
assess the ralativa saliency of tha four attributes* As expected, the 
sallancy of the attributes was similar for Amarican and Japanese^ 
children* Uov^ver, Japanese children ware more successful than 
Amarican children in producing informative messages as veil as ik 
coApsahanding thair ovn encodings and adult encodings* By age seven 
the American children seemad^abla to comprehend the lingaistically 
coordinatad manner of adult descriptions as veil as did the JapaQese 
children* (Author/IL| 
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Decoding Ptrformanca In Japan and the United St^es 



^ ' Referential coinmunica^loh research focuses on speakers ^ ability to 
describe an object well enough that a listener tin pick the object from an 

Vrray of similar objects. Recently studies have ftffcttStd on Hlsteners ' abl- 
ilCy td/dacode descriptions of objects (cf.i Dickson, 1981). This invest!- 
gat ion examines encoding and decoding In a referential /comnimicatlon task 
aa^ a function ol specific linguistic rules for coordinating features tn 
an informative description* As these rules yary in complfeKl^y and acqui- 
sition rate across languages, one expects differences In encoding and in 
decoding* Languages chosen were Japanese and English. They afford a clear 
contrast in linguistic chaMCter that would not: be avallagle among Indo- 
European languages and we study them here in cultures relatively similar 
in industrial artd^educatlonal'devlilopment - Japan and , the United States. 

A lingiii^ic rule fkund to Influence ^onmiunieat Ion performance of 
young Engllsh-^speiklng children is the pren^inkl adj^^ve ordering rule 
(Bever, 1970; Freedle and Hall, 1973; Pord and Ols^ 1975| /Foorman, 1975; 
Rlctfards, 1979). This rule rigidly orders adjectives whlefi describe attfrl-^ 
butes of slze^ color, pattern, and phape. For example, we say^ a little, ^ 
yellow, spotted dog but not *a spotted, yellow, little dog , unless the ^" 
pragmatic context permits the emphatic "It is the spotted little yellow . ■ 
dog I like" (cf.,^. Lakoff's 1972 discussion of topicflll^atlon' in "Egg 
creams I like").. Linguists attribute this rule to syntactic notions' of : 



transf©roaEioiis (Ven^ltr. 1968) or Eo, semantic notions of "lettf" (Quirk, 
' et al, i972), cUas membership '(Hill, 1958; Strang, 1968; Crystal, 1971), 
. "kankstive defli^ltaneSP" (Martin, 1969, a ^ b); PsycholinguiBtlcs, jon 

^ ' ' ' ^ ' 

th^ otlierAhand^ stress tb^ Infonnstivenass of a message within a fommuni^ 

' ^; - ■ ^ i - . I - . . ■ . : 

i eativa interaction (Danks and Glucksbargs 1971| Sehwenk and Danks^ 1-974; • 

"BMh^itath afid l^isto, 1974); Th^i, we might say "a little, yellow^^,^ apot-^ 

■ • * ■ 5.^. ■ » .. . ^ 

^'i tad peg" because this ordering aids its ""fev^r aomprehension* Or, perhap^p^ 

^ if <^ur listeners are not deemed competent or as speakers ou^ processing 

spqn is overloaded, ^e.utipa^ our prenomina41y prdered. encoding itito em- 

. ^beaded clauses dr s^paratfe utterances (e>fv*, "a little yellow dog with ' , 

s^9£s" ojr '^rt's yellow and^littla" and vit^s a^dog that's spotted".). 

' / ' 'p-" ^ ^ ~ 'I ' ■ ' ^ - ■ . " " . - ^ / ■ 

P L .^Previous research (foormanj Arias-God^ez, Gongala^r in press; 

^oomkn^ Itfai^ Note 1) fottfXd'^hat the lingutst^ r^les for coordinating 

' j % . m.-^ ^ /.■ ' ^ . . .. ■. , ^ ; . ■ ^ ^ - j 

^attributes Of gi^a, eol«, pattern/ And J|iape in English, Spanish, and 
/ Japanese variW in acquistfiion'^ rate and cbngruence with perceptual sail- 
ancy.. Worlclng crass five Md sevan^ year olds from* the United States, ; 
MeKico, ^ arid Japan, preselected on the feasis of a .shortf^ term memory task, 
/- found shape and thqn pattern . to be jngre.^ salient/ than^ color or/ size on a 
^ perceptual matching task* However, when encodtnfS'^were compared in In- 
,formativene^s ind linguistic coordination, iign^ticant Igjgukge group . 
differences were found/. Both A:^riGan and Japanese' cHildretl^ produced more 
' relevant attributes in initial /fencodings Chan M^Kican childt^n. However, , 
after feedback the Mexicans produced more, relevant attr.ihutes than the 
Japanese who.^in turn, produced more r^levant^ attribute's than the Americans 



-.v:-\ ^ 1 v^^^:;. ■v' ■ ' V ■ ",Llnguli tie' effects V-*'."- "'"^v.-" , 



' • • ■ ./..■■■•y ' . ' \-, . ■ ■ ■ . " ■ : - l-. '-'l"^--' ■-^v'v;-- ' 



Moreovar^ the Mexican and Japanese drifcpdlrigs!^ were mbipe pfafcrdin^ted thar^ 
thf Affi^r^ah In' cttat thay contained a greatefc numbet of at-tpibutea ^^on^"^- ; - - ^ 
Joined within single nomini^ive^predlqative constructions Acceptable to* 
native spaakara* The Interasttag point here Is thar ttie lingiil ^ : 

of Spaa^^Mind Japanese allow iShe salient attribute shipe to be mentlDned 
• tikst C^vgTf int perrlTO aTOrlilo con belltaft: in? Spanish) . If we ©p^r vA - - 

-■- ^ ' ■ : . ' - • . ' ' • - . . ' '\ ' : 

shape first in English we must resort to eiobeAdad clauses ^r th6 use flf i * 

■ ■ 4 ■ ', / .''^ . .. ^ ■ . * " . ^ : : 

"and" or separate utieranceBp In this "spewjng out Iv strategy proceastng 

. time must 'be extended thereby taxipg: young children- a llm^^^^ 

" * ■ ^ .' ■ ' ^ ■. ^ ■ / _ ■ . .: ^ \ _ ■ . ' 

The present Investigation further examines the rei^atio^ship between ^ 

■ ' ^ ' - : ■ * / ' : . / " ■ * ■ ^ \ . - ' 
adjective ordering rules and referential communication performance by fb- ^ 

cuslng on- decoding as well as encoding ability. ^ As before ^ five and sev^n ; 

year old Affiarlcan^ and Japanese children were asked :jt0 plBy a perceptual * ^ 

J matching gaflie and then to encode objects that varied' in size", .cqlor, pat— ^ 

' tern, and shape so tfiat an, adult listener af the same linguistic and' eul- ^ 

tural background .could Identify them^ We attempted to separate ihe :ef£pcts f ^ 

*of culture from linguistla structure .by Including a> groui? of Japanese ^hild- . 

ran who were; living In the United States and attended the same .school /as * | ^ 

the English-speakihg toerican children. ^However , this investigation dif- ^ ' ^ , 

fered from the Jprevlous^ one in that a Spanish-spfeaklng s^ple was pcHb ' 

r^-^ ■ . — ' ^ ' ■ . - / . ^ ■ ^ ■ . . 

eluded and in .that the Jmpanese and Merican children were fram a higher ; . 
socioredonoinic background and pa'rticipated in a decoding as well aS an * 
encoding ta#k* The decoding ta^k consisted ot. children's /self ^^codings 
as well as :adult encodings, .T^e obvious research question waai If J^anese . 
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^five and seveii ytear dldsV encddJ^ngs aie superior to-^arlean five atid pevfen 

. 

■year olds' with rMpaet to InformitivenieBS and .iinguistiQ coordination^ then 

' ' '/ ' " ■""•■/. \ ' 

^areitha Japanese children also -het tar at decoding their own encodings and 

-- ■ ' -^y^ ' . * ^ ■ ' • • . v/ • ^ i ^ • ■ - 

aJ^filt encodirigs? One might ^uspecfi that. -^erlcan five year olds are still 

at the acquisitibn'^ stage of ^yyodncing prenominal adjective ordering rules 

b6 that thay would halre^r|alj/dif flculty CQmprehending their owi descriptions 

jas well as, informative J coordinated adult descriptions. However, by age 

seven the^ American' ^children may^ ha-^e suffidiently mastered the /prenominal , 

adjective ordering rul^ that they can correctly decode aduljt messages even 

though their own productions^ are still inferior to. the Japanese. 

^ ' ' ' ' ' " % Mebhod , 

' ' ;Subjjcts.v Forty Japanese-speaking .kinderg^rtrfers and. second graders 

fxpm a pubHc alefeeniary school in.Ur and forty Engliih-speaking 

(Caucauslan^ klndWgartnerp^.Wd sec^^ from a public elementary 

schoql/in Spring Braticht Te^aSs half >oys and half ^girls at each grade 

level J. ware preselected on 'thie basis of . a shDrt-term mteory test* A sample 

^ ^ \ ■ \ ; \ ^ '\, , ' ' ^ . ■ . ^ . 

©f five Japandse-doiriinant kindergartners and ten JApanese-^dominantVsecdnd 
gradets f^0m the sanie/ school in ^Spring Branch and another near-by;^ elemen- 
tary schm?l wer^;in^uded i an'attfempt' to separate out the influence of , 
culture Qn ianguage'!perfbrmaifce. This ^'control" sample was necessarily 

-small because the Japaaese conmiUnity in Horuston is small* comprised mostly 
of ' temporary resident's , All children in this, investigatfon came from^ 
upper-ffilddlte^class^h6mes where ^reat, value is place^ ^^^ducatlonal at- ^"^^^^^ 

\,tainment. tfhe Japanese schdol, located in a conmuter-suburb of Tol^o, is 



putltc on the basis of sntranee axamlnatlons* ' The Spring Brtoch schools 

are al$b locMad In a cQronutar suburb* Although thfera ar4 no antranee 

■ ^ r-, : / ' ' . ; ' _ ■ ^ \r ^ ,/ . 

exwinatlonsy famillaa move tb this eKpenslva suburb begauaa of ^the qua-^ 

lity. af tht^sehboltng. ^ * f ' . 

\ Meim'^ay^TM^ grade^ phlldran frBih 

Japan and tha United States wirt almllari 5;15 and T^t for Jppah and 5|6 
^nd 7i6 fdt the United. Sitatas. / ..i^ 

Procad^re 

^ ^ Each etilid waa^ i^lvldually tested in , his or heri native languiige by 
an adult of th^ same languafea and cultural group-on a set of three tasks i 



(1> a short-term mtoofy task oalled Mr* Cucui\(Diaz| 1974)1 (2) a per^ep- 
tual matching, task (TokiV 1974/ Note J); and (3^ a referential communlca- 
tlon task (Foornianj 1975 and Foorman at al> in presp)* The Cucul testt con- 

slats of outlines^of a p^taton^n with various parts of his body colored* 

» ■ , ■■- . _ 

in the version of the test uSed here the number of spots of ciiior orf a 
particular page variid from one spot to four spots * with each color- level 
represented on five pages. Scoring procedures cohsiafied of asfeigning one 
point if four out of five pages In a level were^ "pasaedV and an additional 
one-fifth of a point for subsequent pages "passed". Subjects whose Cucui 
scores f 611*^ into ranges predicted by •Pasqual-Leone' ^ Theory of Constructive 
Operators (1.6 to 2.6*for children at age "3-6 and 2.8 to 3.6 for children 
at ages 7-8; cf., Pascual-LGone, 1970, and Foor^an^ 1977, Note 3) pa«icl- 
pa ted in the perceptual and coranunicatiort tasks. Distrlbutlona o| Cucul 



scores were siJillar for the Jspanesef'and toerlcan children. 

In the pereisptual matchlrig test (Tokij 1974, Note 2) children niatched 
three-dlmenilonal wooden attribute blocka In color, size, shape and pat-r 
tern. There were five trials, each with an array of four* blocks and one ^ 

• ' r i ^ ' ■ - ^ : ' 

target block. For example, in one 'trial the array corisisted of ^ (1) a 

~: / \ . ; . » . \ ^ ^ ■ ■ 

^mali, blue plain' aircleV (2) a 1m (3) a large, 

yellow, plain dlatabnd; 'and (4) a^ larger if ed, plain iquare. The eKperimenter 

handed the target blqdk~a sffiail* yelloWi {striped aquare-*and said| "fiftd 

> - ■ ' ■ ' . V • ^ ' ^ ' * ■ ■ ■ ■ / ^ 

me one like this one'*, ^ppinted to the target block and then to the array. 

The child might point to the first block in the array on the basis of 

shape, the second ^dn* the basis of color, the third on the basis of pattern^ 

■ ■ . ■ I ■ ^ - • ' . ■ : ■ ■ ■ ' ' "■ ' 

and the fourth on the basis ^f size. In each trial the child was encouraged 
to make as many matchings as posslblia, with the range of matches being 0-4* 
After the final trialj^ the child was asked to justify matches on that trial* 

The referential coraiunication task .(Foorman, 1975 1 Foorman et al, in 
press) consisted 0^1 identical arrays of wooden animals which varied in 
shape^ (camel, dog),^fic^pr (yellow, browi), siEe (large * small) , and pattern 
(stripes, spots), ^ask--relevant yocabulary was assessed pre-^experimentally 
by showing each child cards depicting the attributes and asking questions 
such as 'J^dt color is this?" Responses which distinguished the binary^ 



values of eaqft attribute (e*g,, "orange" for "yell^^") werf accepted, ^ If 
a -child did not knpw the answer to ^a question, the experi^ienter offered 
one* (&.g,j "Could it be a camel?"), folc the one or two children in each 
language groi^ who heeded such help, the response was immediate agreement. 



j^lpguistlc effects • . • 



V Cbnsequ^ntlyi ho ahlld was dropped Irom the study ^because of Inadequate 
^ voeabuiary.' -\ ; ' ^ ' ' ' * * • 

' The rfeferaritial cocrniunlcatlon gatn^had this procedurB* While the 

* ^^Jpiult i^xpaBimenter^'hid her eyes trie chUld was told tfo choose one of the 
animals and put it in a box^ keeping the lid ajar so that the animal was 
^visibie to the ehild but not to the fexperlmentar. Once the aninial was 
, ?seiected and hidden* the axperlraat|ter asked the child to "tell ^<^ ow it 
looks so that 1 can try %o find it from my set of animals". Since each 
set of animais conititutai a fully crossed matrix of four attributes with 

^ .binary values, the adult, could Idok at the child's array and deduce the 
' ^ ^ I - ' ■ 

values of the hidden animal. This deduction, than, provided feedback If 

the child's description did not /include all four values. For example,/ 

suppose the child had picked o^t a big* broto^ spotted cwael but oply said* 

■"It's brown". The adult wpuld^ pick a brown animal maximally different on * 

^ ^all Other attrlbutea—a little, browti, striped dog, The'adult would show 

n this animal to the child, saying "Could this be the^one? It's brown"* 
"icbilldreii, almost Invariably, my "No" and add further relevant information, 

;, such as "It's a camel and has spots". Three relevant attributes have been 
,mentioned--color, pattern, and shape. Size is then elicited by showing 
the child a iitkle. brown", spotted catagl . Thus, rahge of feedback on any 
one trial was (even if all four attributes had not been produced by 
the fWth contrast). Once the adult has located the correct pnimal, the 
child asked ,to again "say how the animal looks--putting everything you 
told me\together~so that I can write it down". This final encoding can 
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be compared with the Initial e as an Indication of the effeetiveness^i 

of feedback and of the instruction "put Gverything you told me^ogether". 

' linguistic coordinatlcni of initial and final encodings was scored 
according to a threerpoint scale: one point for two coordinated reiievant 
features p two polntil for three coordinated relevant features, and three 
points for four relevant coordi fuaturMs. Zuto pdints weri/ assigned 

to encoditiga which contained no relevant features or only partially cpor- , 
.dinated ihes. Inter-^rater reliability coefficients pf .90 to .92 were ob- 
talngd on the Aaarican and Japanese experlmentars ' use of these criteria 

(as well as their agreemsnfe'^in feedback proceduras) . Tha following exMiplM 

in! English and Japanese are given to illustrate the scoring nf linguistics 

coordination. (A more deti^ilsd description of the scoring system aay be 

obtained, by writing the aenior author) i , . ' . , . 

' ^ " ^ ^ 1 ^ . - 

.0 pof^s: No relevant attributes ^ * only one relevant attribute *or 

several relevant attributes which are not conjoined 

within tingle nominative-predicative constructions ^ , 

(e.g., "It's a dog. t like it"; "Inu. Sukl desa".) 

1 point; 'Two relevant attributes which are conjoined in a single 

nominative-predicative construction by "#nd" or "with'' 

.= . > <■ ■ ' . 

or by linguistically acceptable compactlng—prenomlnal 

^ ^ i? ■ 

adjtctiva ordering or relitlva clauati in English pr by , 
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the parUeUs '!de" or "no'V In JajNineaa ("(It , 
' ' with spots"! "potsu potsu de inu (degu)" or "potsu potau 
. ^ ga atte inu (dMu)"). \ 

' -. \ ■■ ' : ■■ ■ ' 

- 2 pqintss iThrtt relevant attributes conjoined in a single nomlna- 
\ ^ tiva^predidatlve cpnstructibn *by ••and" or '-with*' or by ' 

th€ kinds of linguistically eifesd 
above (e.g., "a little, brown dog" | "chiiaakute ehalro- 

3 points I ^ Four relevant actributti eonjolne* in a single nominative- 
predicative construction by **and" or ''with'Vor by the kinds 
* of linguistically acceptable compacting cltad above (e*g*, 
"a big, stripad camel that*s ykllow"; "klirgi rakuda de 
sen ga tsulte aoslAte okil")* \ ' 
^ To exOTilne possible transfer effects of ths feedback procedure to 
subsequent spontaneous encodings, five trials were Included in the re- 
ferential cbtmnunlcation task, each wit^ the idantical procedure. Audio- 
tapes of the referential communication task were made and Inmediately 
transcribed so that the decoding task could ^e arranged. The third and 
fourth trials were found to be the peak trials for the Merican and Japa- 
nese children in ' terms of the ni^ber of relevant attributes produced in 
final encodings. Consequently, these trials were selected slb the self- 
encqdlngs to be given to each subject. In other words, if an Americaii 
child said in trial three "It's a dog" in response to the experimenter's 
request to "say how ^he animal looks~puttlng everything you told me to- 
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gefihe^=„ that^I «n ^it. it downr than ^ ^^i^iption would4a giyen 
to the child in the context of the away or^^^iimalk ^ si«' if thk-. 
chl^ could.'plck out the correct animal. Obvloujly the probability of a 
correai choica.4a aaall given the minimal description of "It's a dog". ' 
Mortar, chance ia a J,i8 factor w 

four of the relevant attributes. ' ^ * . 



. Two adult-encodings were\also given as part of the dacAding tiak. 
The adult-encodinga were selected as the two moat frequent deacrlptiona- 
produced during the same referential conmunication task by two child 
development claaaea of fifteen female adults at Saitama University in ' 
Urawa, Japan and Unlverflity of Houston in Houston. Texas. These des- ' 
crlptioni were A blgj, yellow camel with stripes (Kliro'de shima 
moyo no okil. rakuda) and (2) A small, brown^ spotted^ dog (ehalro no 
inu de ten ten mpyo de chlisai no). " \ -. 

In simi^ about two weeks after the referential coiranunlcation task was 
^administered the 'child was given two of his or her own encodings to decode 
as well as two adult encodings. Decoding' ability was scored by correct or 
ihcbrrect choices, / - ^ ^ . 

^ - Reaults 

The table of means for the perceptual and cb^unication task mea- 
sures and the intercorrelatio'ns of conmunication task measures and the 
,Cueul test are presented in Tables 1 and 2. Because the correlations 
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Insert Tables 1 and 2 about here 

suggest different parterns for the Japanese and thflfAmerican children, 
separate analyses of vat iance were conducted for the dependent variables 
of the ^coimunication task* the nimber of relevant attributes in initial, 
and final encodings and the degree of linguistic coordination in these 
encor '3S, the nmaber of steps of listerier feedback, and the nimbir of, 
accurate decodings. An additional analysis exmined the nimber of rele- 
vant attributes tnat ^ed in the perceptual task. Main, effects for these 
analyses were language group, sex, age level (refined by ranges on the 
Cucul test), and trials. Significant results of these analyses are re-- 
ported in Table 3. * • 

Insert Table 3 about her^ 

Table 3 shows that the Japanese children exceed the toerican chilrf^ 
ren in performance on the percepcual task and in decoding, linguistic 
cootdination , and relevant attributes produced in final encodings of 
tlie connhunication task. Age level differences favor the older children 
and interactions with age reveal the Japanese children to be significant^ 
ly improving from ige five to age seven whereas the American children are 
not, Thesa results will now be presented in greater detail. 
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^^ TRerceptual Matching Task 

The Japanese children made more perceptual matches than the Merl- 
can children (F. ^ 14,85, p^ ,001). However, the sheer quantity of ^ 
matches is not particularly meaningful because many of the matches may 
be rahdom. Consequently, attention will be focused on the order of the 
matches and the tieasons giyan for the matches made In the final trial. 
The attribute of shape was matched first 55% of the time by AmeVican 
children and 65% of the time by Japanese children. HoweVer, seven' year _ 

Just as saliency of attributes appeared similar for the two Ian- 
guage groups J so did the reasons given for the matches in the final trial* 
The majority of explanations ^iven by all children referred to the value 
of the attribute ( e.g. * "yellow") rather than to the category of the 
attribute (e^g,, "color"). However^ there was one noticeable difference 
between the reasons given by the Japanese and American children. That 
ia, the Japanese children gave more irrelevant reasons for their matches 

than the American chilWen—zero and 8% among ^erican five and seven 
year olds ^respectively compared to 14% and 36% Miong' Japanese five and 

seven year |lds* The majority of these irrelevant reasons concerned 

perceptual detail and mental rotations of thfe geometric shapes. EKam^ 

pies of 3even-year«olds ' explanations are^ you make this oblique 

it will become the same shape" and "If you /cut the four corners it will 

be a circle"* , Five-year-plds ' explanation^ include* 'If we make this 

four-sided, these will be the same"; "if you seretch this it will be 
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four-Sided"; "if you put two triangles together, it will be four-sided"; 
"if nm make this oblique it will be the smb'*. 

Similar verbal transformations of petceptual arrangement were evl- 
denced in previous research with Japanese five and seven year olds from 
a rural village in Hokkaidi (Foorman, 1981, Note^), Wiat appears to be 
^ing on is that the words for "diamond" and ^triangle" are not in the 
vocabulary of young Japanese children. Instead, the words used to cate- 
* gorize these shapes are typically "four^sided shaped figure" and "three- 
sided shaped figure", Cohstquently * when young Japaneje children are 
asked to explain why they. matched the target block, a little, yellow , 
striped square, with the big, yellow diamond and the big, green, striped 
triangle, they want to sppcify the perceptual differences between shapes 
categori^^^^^simllardy by their language - 
Referential Coimunication Task 

As we saw from Che ANOVA resulcs presented in Table 3 the Japanese 
and American children differ significantly in many aspects of their en^, 
coding and decoding performance in the referential communication task. 

First let us consider encoding performance. 

Encoding . With respect to initial encodings, prior to listener 

feedback, the Japanese children showed a significant increase from age 

five to age sfeven in the number of relevant attributes produced (F ^ 

4.21, p < .05). Sue Figure 1, 
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Insert Figure 1 about here 

Given tKat there was no language group difference in the n™ber of rele- 
vant attributes produced initially, it is not surprising that there was 
no language group difference in the ni^ber of steps of listener feedback 
required by Japanese and^toerican children before^ an Inforroafive message 
was produced. 

There was , however, a significant language group difference favoring 
the Japanese in the number of relevant attributes produced after feedback-, 
when the'adult asked the child to say again what the animal looked like 
so that the adult could write it down (f^ - 3,72, p ^/05). .Moreover^ 
Japanese encodings given ^before and after feedback were linguistically 
more coordinated than the American (Fj 72 ~ ^9*8^0, p 4.,0Q1) and demon- - 
strated a significant increase in coordination with age (F^ " 13.28, 
p ^,001), Finally^ the significant language group by sex interaction 
in the analysis of linguist coordlnatiort (F^^ 4-32* p 4.. 05) is due 

to the superior performance of Japanese fkraales in contrast to the^super-^ 

ior performance of American males, / 

In, addition to the quantitative dif/erences between Japanese and Ameri-- 

can encodings, we can see qualitative differences in the contents of the 

encodings. Table 4 provides the frequencies with which categories of 

relevant and irrelevant attributes were produced. 
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Insert Table 4 about here 

* i ' ' ' 

t 

The most striking part of Table 4 is on the righthand side where the pro- 
portion of relevant and irrelevant attributes are given* 40% and 46% of 
American five-year-olds' initial and final encodings were irrelevant to 
the listener's task of picking out the correct animal. These proportions 
drop among the seven-ye r-olds to 19% and 23%, However, these proportions 
stand-in majrked contrast to the small proportion of irrelevant attributes 
produced by the Japanese childreni 7% and 5% in five-year-olds' initial 
and final encodings compared to 4% and 2% in seven-year-olds' encodings. 
The kinds' of non-informative i=attrib,utes, that th^ American children were pro= 
ducing fall predominantly into the subcategory entitled irrelevant. 

This subcategory inbludes .such personal or universal Information about 

■■ ■■ ^ ' - ^ ^ 

the ,dogs and camels as "I've seen it before'* or "it has four legs and 
runs fast**. 

The pattern of relevant attributes diaplayed in Table 4 reveals many 
language group similarities* Pattern was the attribute encoded most- 
frequently by both Japanese and American children, with shape and color 
close behind. In addition, both language groups increased their produc-- 
tion of the attribute size from age five to age seven* Now let us turn 
to differences in decoding performance. J 

Decoding . In Table 3 we saw the significant results of the ANOVA 



,1 , , . - •■■'!■ ; , _ ^ , Linguistic effects. . . 

/ on decpdlng pefformanc^, ' Significant dlfferencas between language groups 
favored the Japanese (f^ ^2 ^ 7,26, 'p < *01), Differences in age favored 
/ the older chlldretr (F, ^' 49,06^ p < .001). Differences between deco- 

ding of self'-encodlngs ^nd adult-encodings (represented as repeated 

^trlals> favored the idult^encodings (F^ - 54.28, p <,001), Intrr- 
^ actions of age with decodings (Fj ^2 ^ 9*97 4 p^ .01) was due to greater 
improvem^C with age in the decoding of self-encodings compared to adult- 
encodings* ^ 

The remaining significant result is' the language group by age by 
decodings interaction (F^ ^2 ^ 13*57, p ^ .001). This interaction is 
depicted in Figure 2* 
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Insert FigutJ 2 about here 



We can see in Tig^^e 2 that the Japanesa children at age five and seven 
were at 66ilirtg on their decoding of tKe.^^wo adult-encQdingSf - In contrast. 



the ^etican children did- not hit ceiling until age seven- Furthermore, 
the Japanese children demons t^a ted a large gain ^^the average number of 
s^lf-encodings correctly decoded from age five to age seven. The gain 
for .the American children is not nearly* so dramatic. 

Discussion 

The purpose of the present investigation was to examine the effect 
of specific linguistic rules for coordinating attributes on encoding and 
decoding perfbrraance in a referential conwiunication task. Based on pre-* 
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children from Japan, Mexico, and the United States (Foorman et^ al , in 
press; Foorman, 1981, Note 1) there was reason to sijspect that Japaneie 
children in the p^-e^sent higher "SES" Study would produce more inforniative 
and coordinated encodings than the American children* But the question 
was would they also comprehend correctly more self-', and adult-encodings 
than American children? 

The answer to this question was yes. In initial encodings there was 
no overall language group difference in the ni^ber of relevant attributes 
produced but the Japanese children did significantly increase production 
with age whareas the Merican children did not (see Figure I), Moreover^ 
the Japanese encodings, both Initial and final, were more coordinated 

than th# American and there was an overall language group difference 

i - 
favoring the Japanese in final encodings. Likewise , in terms of overall 

decoding perforaance, the Japanese children were ^et*ter than the^Mierican 

children at decoding their ^ovm encodings as well as adult encodings. But 

by age Sev6n the American children were able to decode the adult encodings 

I* 

with almost perfect accuracy* / j 



* 

In sum^^r-with mental processing capacity refining the notion of age 



across 



two language groups , 'Japanese and iynerican ^^hildren did perforni 
differently in the coiTmunication task* Although both groups found shape 
and pattern perceptually salient on the perceptual matching task and 
frequently chose pattern, color, and shape as the f irsB»attributes to be 
linguistically encoded In the communication task, the quantity and quality 
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of their encodings and decodings differed. 

As a relatively agglutinative language Japanese provides more flexl- 
' bility in the linguistic means of cQordinating four attributes than Eng= 
lish does as a word-order language. In Japanese sh^pej color, sizej and 
pattern can be coordinated by a combination of thf following constructione 
.the gerund of verbal adjectives or, "^te" form (e.g., chairokute okikute ); 
nouns conjoined by, the modifying participle "ho" and "de" (e.g., Inu no 
katachi de); and gerunds (e.g*, shima ga tsuitete inu ) (cf,, N^a and ^ 
Matsudas 1968)* Of twenty-four possible orderings of these four attri- 
butes * Japanese adults exhibited eleven orderings ^ with shape never occur^ 
-ring first and size and color occurring first an' equal nimber of times. 
Such flexibility in the linguistic means of packaging information in 
Japanese would seem to reduce processihg demands compared to the rigid, ^ 
prenominal rules for ordering in English. But the fact that shape, a ^ 

salient attribute f or Toung children, was the one attribute that adulCs 

mi- 
never ordered first" suggests that Japanese children could still haye some 

difficulty with linguistic productdon, ^even b;^ age seven^,^ Indeed, the 

results pf %his investigatidn (see means of Table \) revaal the Japanese 

children to be producing on the average about two relevant attributes 
■ 

at. age five and three relevant attributes at age seven. Th# American 
five year olds are not very different from the Japanese five year olds in 
the nimber of attributes produced but the American seven year olds a^e 
less successful than tfte- Japanese seven year olds in producing three ^ 
relevant attributes. Differences in linguistic coordination ability are 
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suggested here as the major reason for these production differences, al-^ 
though cultural differencea are also a possible explanation^ First, 
support for the role of linguistic structure will be offered , then cul- 
tural differences will be considered, 

^ #Lingulstic structure does not appear as crucial to a discussion of 
prpduction differences at age five as it does at age seven. Both Japa-' 
nese and American fiva year olds produced two relevant attribij^&s; the 
t#o produced by the Japanese were coordinated while the^ two produced by ^ 

r . * 

> _ i » 

American five year olds w|re not. But by age seven the Japanese were ad- 
ding another rel^evant attribute and tending to coordinate it, while the 
Americans were still producing tw6 uncoordinated attributes. Consequent" 
ly, it appears that a "apewing out*' strategy works=up to the point at 
wV^iah mental processing capacicy is strained, American five and seven 
year olds alkie produced descriptions such as "It's yellow and it's a 



dog.-^ Those- who did add a third attribute, primarily seven year oldW; 
m^Xikged to coordinate two of them and then tack on the t'^ird (e.g*, "It*s 
a brown camel and it. has spots"). Some managed to avoid prenominal Mdjec^. 
ti^ ordering rubles and complex embeddings, while still producing a 
cTOrdlnated mej^sage by the use of pauses. For example, "It's a big dog.,, 
brown stripes," 

Although the American seven year olds a^eared to be struggling with 
linguistic coordination in terms of production they had little difficulty 
In com^ehenslon. Their performance, like the Japanese five and seven 
year ojds, was at ceiling on adult encodings (see Figure 2). An enticing 
conclus^n is tlia^ the American five year olds werle not at ceiling on adult 
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encodings because they lacked iufflcient mental processing capacity t^o ' 
comprehend the highly compacted descriptions of adults. Some support for 
this conclusion tm provided by the^weak to moderate^ correlation between 
Cucui scores and adult ^encodings for the itoericans (r^.SJ, p4.05) . lA 
other^ords^ for Americans an Increase in €ucul scores .tended to go along 
with improved decoding of ^ult descriptions. Since the performance of 
the Japanese In/jliis area was at ceiling^ there is no . significant correla- 
tion (r^plS, ^^,05)* In aontrast^ the Japanese Cucui scores do correlate 
significantly \and strongly with decoding of self -encodings (r-.78, p^ 



^ while the. American scarps do not (r^*25j p^*05)* The point to be made 
here is that increasing mental processing capacity was not as useful to 
American children as Japanese chfldeen in comprehending their own encodings 
because the Merlcan encodings did rtot contain as much relevant information 
as the Japanese encodings did* In-order to better understai^d^-^hli domplex 
relationship between mental processing capacity and linguistic production 
and comprehension further research , i^j needed where measures such as the 

r 

Cucui test are used predict ively^ not merely aj controls. 

The role of cultural * factors In referential coimaunlcation performance 
is .obviously Jjflportant, The present ^Investigation has highlighted the role 
of linpjistic structure by constructing a stijmilus array tl^t demands the 
cognitive coordination of binary values for four relevant attributes, Dickson ^ 
Miyake^ and Mut0"S (1977) research with Japanese and ^erlcan children 
utilising the Krauas and Glucksberg anblguous figures (cf», Glucksfeerg et al^ 
1975) has emphasized referential relativity by pointing out the culture-boundadness 
of the analytic and metaphorlc encodings. One concludes that task-related 
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variables are of critical is^ortanee to undsratanding the complax relation- 
ship 'between language^ culture^ md cognition. Surprising similarities 
in the nature of analytic aneodings for the relevant attributes of size^ 
tolox^ fhap€ and pattern wer^dmonstrated by the two language groups. 
Moreover^ to the tetenc that these materials allowey for holistic encodings ^ 
Che language groups were surp^risingly stallar. For ex^ple, the encoding 
"tiger" was occasionally produced by Japanese and American q^Aildren alike 
to describe Che yellow^ striped dog.' Finally, the results from the small 
saotpls of Japanese living in Houston supported the consistency of llnguiscic 
effects on referential comiaunication performance in spite of varying 
"Cultural settings (see means of Table 1), 

Yet there were some cultural differences In performance. In the 
perceptual matching task the Japanese children performed mental rotationi 
to clarify perceptual differences which the language does not encode (at 
least In the vocabulary of young children) , Also, the significant Inter- 
act ion of sex with llngUBLSttc coordination revealed .dlfj^erent performance for 



males and feraatfe^ in the two cultures. Howevet, the signlf Icance of this 
finding is reduced by the floor effect In the linguistic coordination of 
all the American encodings, both male and femle and the fact that |emales 
at this particular school in Japan were oucperformlng males an entrance 
exam Ina t ions • 

Finally^ cultural differences account for the hlghir proportion of 
Irrelevant features produced by Ainerlcan chlldran* Less Chan 10% of the 
features encoded by Japanese children In Japan and in the UniteH States 
were irrelevant to the listener's task* Yet in the American sanpletl^ 
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proportioni were about kO% for five year olds and 20^ for seven year olds 
(see Table k) » The Japanese nay have an international reputation of 
biing low ip eomrunicative skills but the suggeition here Is that when plaeed 
in a coumunioacive context of referential specificity Japanese children can 
be more concise and informative than American children. However^ before a labal 
like -'verbose" is applied to ^rfriqan children further research with culturally 
different English-speaking children (e,g, . British children) as well as 
American children who have acquired productive competency in prenominal 
adj.ecti^e ordering rules should be eanducted* 

In conclusion J the relationship between language, culture ^ and cognition 
is a complex interaction. By contrail Ing processing capacity across language 
groups, by considering perceptual saliency^ by select ing a "high workload" 
referential co^^nicatlan cask (Shacs^ 1977), and by attempting to separate 
languaga and cultural factors with a SM^le of Japanese Qhildren living in 
the United States, we have maxjjrtized our focus on ihe effect of specific 
linguistic rules concerning attribute coordination on commnicat ion performance. 
By assessing decoding as well as encoding performance at the point of 
linguistic acquisl|lon *- ages five and seven — wa have seen how the 
linguistic stmctures of two very different languages English and 
Japanese are applied differentially in the comprehension and production 
of informative messages. 
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Tabid 1 



T4blt of Means for Coimimloatlon and Ftreaptual. 
rXask Measures Broken Down by. Language Group and Age 



Japanese 



Lang ua ge Groups 
Amerioan ^ 



aneaa jLn U.S«) 



Dependent Variable 
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-5 (N-5) 


7 (N-10) 


Coismunl|atloi^ fask. 
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Inlcial eneodlngs 




1.89 


3.02 


2. 34' 


2^79 


' <2.76) 


(3.18) 


# Rel/ Attrlb* In 
















final encodings 




2.15 


3.64 


1.99 


3.13 


(2.72) 


. (3.42) 


# Steps of / . 
















feedback ^ 




1.56 


.89 


1.85 


1.18 


(1.40) 


( .72) 


Linguistic coord. 
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.56 


1.20 


.02 


.36 






1^ Initial encodings F 


.74 


1.80 


. 16 


0 








T 


.65 


1.50 


.09 


.18 


( .68) 


(1.20) 


Linguistic coord » 
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.28 


1.42 


.18 


. 34 






in final ancodlngs 


F 


.68 


1.86 


.14 


.06 








T 


.48 


1.64 


.16 


.20 


( .20) 


(1.56) 


Decoding: 
















Self 




.45 


1.85 


.75 


1.25 






Adult 




1.90 


2.00 


1.30 


1.90 

i 






Perceptual Task 
















# Rel, Actrlb, 
















matched 




2.54 


2.82 


1.69 


2.4 


(2.12) 


(3.18) 



NQtei All means are per trial except in the case of linguistic coordination * where 
means are per Initial and final encodings. 



tot yapanasa and iynerlean Chlldran 
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/Self-AduitS 
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Cucut A 










Rel. Attrlb. A 

in Ind. Enc. *J , .58** 






w 




Rel. Attrlb, A .55** 
in Final Ene. J .72** 


. 66** 
,56** 


>»si 


■ ■ 




Feedback A -.34* 

J -.59** 


-,■83** -.74** 
-.97** -.52** 








JL 

Ling. Coord. A 

in Inlt. Enc. J .47** 


.28* 

.69** .42** 


-.32* 

-.n** 






Ling. Coord, A 

in Final Enc, J .53** 


.55** .61** 


-.30* 
-.55** 


,73** 




Decodings - Self A 

J . 78** 


.59** .75** 
.59** .63** 


-.59** 
-.60** 


.31* 

.46** .54** 




Decodings - Adult A , . 3S* 
. J " 


.30* 

.26* 


-.29* 







Note. 



J s Japmnaea; A ^ Amarican 



^damunlcafiion-Eflepdlng 
« Rel. Actrlb. In 
Inle. Enc. 

f »# Steps, of feedback 

It Rel. Attrlb. In 
Final ^e. 

Linguistic coord,* 



Language Group x Age 
Age 

Age _ 

yinguage Group 
Age ' ; 

■ 'i ■ 
Language Group 
Age 

Language Group Age 
Language Group x SeK 



F(l,72)- 4.21 , p6 .05 
P(l,72)-.22.70 pi .001 

F(U72)-2;4^20 P4.001 



F< I, ^2)- 3.72 
F(1,72)-57.3S 

FCl,72)-49.80 
F( 1,72)- 17. 21 
F(l\72)*13.28- 
F(l,72)- 4.32 



If .05 
PC .001 

p < .001 

pfc .001 
pi. .001 
,05 



(See Fig. I)' 
5 ^ 7 

5 <' 7 

J > US 
7 > 5 

J > A . , 
7 > 5 
J > A 

F > M for J 
M > F for A 



Jonmunltfation- . 

decoding** Language Group ' F(l,72)- 7.26 p^ .01\ J >A 

Age ' F(l,72)-49.06 p<L .001 7 > 5. 

Trials (Self vs. Adult) F(l,72)-54.28 pt .001 Adult > Self 

Trials X Age F(l,72)- 9.97 p<. .01 Self > Adult 'in 

age gain 

Trials X Lang. Or. x Age F(l,72)-13.57 pt .001 (§ee Fig. 2) . 



tote - * Initial encodings ^nd Final encodings are conaldered here as repeated 



measures 



** Because of concerns about homogeneity assimptions the Gelsser-Oreenhouse^ 
Conservative F test was utilized <cf., Kirk, 1969, p. 143) 
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, ' " . / - " P«<i^ency. With which Relevant & ' , " 

Iwelevknt Attribute^ are Produced in U S t ' ' * 

■ • ■ U.S. and Jspagke Encodings 

Relevant A ftrlbtitea ■ " . ^ 



Kncodln^a ' 
■ 1 


Color 

■ . ■ 


Shape 




fat tern 


T 


- Elab/ReD. 


* If * 


H 




25 


' 82 


234 


21 • 




27% 




112 


352 








77 , 


68 • 


43 


91 


370 


13 




212; 


182 


'122 


242 \ 






' .5 


46 


60 


14 


69 . 


189 


7 


Japan ^ . 


242 


322 


72 


362 






/ 7 


73 


82 


65 


85 


305 


a 



Totil ' 2 
Attrlb. Rel. 



128 154 



72 



85 



38fi 



455 



60 



.81 



13 



12 



202 



317 



93 



96 



5 51 


57 


20 


72 


200 


25% — 


282 


102 


362 




7 78 


89 
282 


52 
172 


'94 
302 


313 


5 51 
Japan ^ 242 


'77 
362 


14 

' 62 


72 

342 


214 


7 86 


95 


81 


97 ' 


359 



15 



14 
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